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"Method and device for the detection and identification of 
objects, secure containers and systems 
which are provided with this device, 
and objects adapted to this method" 

5 

The present invention relates to a method for the 
detection and identification of objects. It is also aimed 
at a device for the detection and identification of objects 
using this method, objects containers and systems provided 

10 with this device, as well as objects adapted to this method. 

There is a requirement for the detection and 
identification of objects which are of a sensitive nature 
in terms of security, such as keys and bunches of keys or 
weapons. Lockable cabinets containing modules provided for 

15 receiving keys are already known, these receiver modules 
being able to be equipped with locking means. Likewise, 
secure cabinets for storing weapons comprising devices for 
locking these weapons already exist. 

The objects intended to be stored in these cabinets are 

20 generally provided with identification means such as 
electronic contact identification components of the 
"Dallas" type or components of the RF tag type. The 
locking devices associated with these objects include 
reader modules provided to cooperate with these 

25 identification components. 

In the specific case of a lockable cupboard, providing 
identification and locking for each key or bunch of keys 
provided with identification means currently requires the 
provision of as many reader modules as locking modules of 

30 these keys or bunches of keys. As a result, production 
costs are incurred for a large capacity lockable cabinet, 
because of the unit cost of each reader module. 

The purpose of the present invention is to propose a 
method for the detection and identification of a plurality 

35 of objects, which allows a significant reduction in the 
cost of producing secure equipment for storing such objects. 

This objective is achieved with a method for the 
detection and identification of an object provided with 
identification means and wireless transmission means, this 
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In a particular version of the invention, the secondary 
fixed reading antenna is connected to the fixed reception 
antenna via a plurality of link sections in a cascade each 
comprising an electrical link between a secondary 
5 intermediate antenna of the link section and a primary 
intermediate antenna of this link section and an 
electromagnetic coupling between this primary intermediate 
antenna and a secondary intermediate antenna of a following 
link section. 

10 According to another aspect of the invention, a device 

for the detection and identification of an object provided 
with identification means and wireless transmission means 
is proposed, this object being present close to one 
receiver module among a plurality of receiver modules, this 

15 device comprising: 

- a plurality of fixed antennae each associated with one 
receiver module of the plurality of receiver modules, 

- means for selectively connecting one antenna of said 
plurality of fixed antennae to a common secondary fixed 

2 0 antenna, 

- a primary fixed antenna electromagnetically coupled to 
the secondary fixed antenna, and 

a common reader module designed to read the 
identification data originating from said identification 
25 means, this reader module being connected to the primary 
fixed antenna. 

The selective connection means are arranged in order to 
connect each fixed antenna of the module to the secondary 
fixed antenna in sequence. 

30 The detection and identification device according to the 

invention can also advantageously comprise a power supply 
module connected to the primary fixed antenna, this module 
being arranged in order to transmit electrical energy to 
the identification means of an object whose wireless 

35 transmission means are in an inductive coupling with a 
fixed antenna of a receiver module, via the electromagnetic 
coupling between the primary fixed antenna and the 
secondary antenna and the electromagnetic coupling between 
the fixed antenna of the receiver module and the wireless 

40 transmission means of said object. 
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- a head which includes the wireless transmission means 
and the identification means, 

- a shielded part for receiving the mobile part of a 
blocking/locking electromagnet, 

5 - a non-reversible mechanical coupling part, and 

a second part comprising at least one housing for 
receiving the non-reversible mechanical coupling part of 
the first part. 

10 Equipment according to the invention can also be 

arranged to store, in a secure manner, weapons provided 
with identification means and wireless transmission means. 

According to yet another aspect of the invention, a 
system for the detection and identification of a vehicle on 

15 a parking space of a parking area, using the method 
according to the invention, is proposed, characterized in 
that this parking space comprises a fixed reception antenna 
electrically connected to a primary antenna common to all 
of the parking spaces of this parking area and 

20 electromagnetically coupled to an antenna of a common 
reader module, this vehicle being equipped with an 
identifier module comprising an antenna arranged inside the 
vehicle in order to be electromagnetically coupled to the 
fixed reception antenna of this parking space when the 

25 vehicle is parked in this parking space. 

The identifier module of the vehicle can be included in 
one and/or more of the number plates of the vehicle, and be 
provided in the form of a chip or radiof requency tag (RF 
tag) . 

30 Other advantages and characteristics of the invention 

will become apparent on examination of the detailed 
description of an embodiment which is in no way limitative, 
and the attached drawings in which: 

- Figure 1 diagrammatically illustrates, as the prior 
35 art, the principle of proximity radio frequency 

identification used in the detection and 
identification method according to the invention; 

- Figure 2 diagrammatically illustrates the principle 
of the detection and identification method according 

4 0 to the invention; 
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antennae currently provided in the applications of this 
principle are of the order of 5 to 80 cm. 

In the detection and identification method according to 
the invention diagrammatically illustrated in Figure 2, two 
5 antennae A3, Ai are used, electrically looped in a simple 
manner, which allow, without a power supply or an 
electronic processing device, change in the induction and 
data transmission phenomenon, and therefore the entire 
principle of proximity radio frequency identification of 

10 the prior art. 

In this method according to the invention, the power 
supply of the electronics of a reader produces an induced 
current in an antenna A3. This current, reduced by line 
losses, takes place in the antenna coil Ai . 

15 If the distance between the antenna AO and the antenna 

Ai is sufficiently small as to allow the induction of a 
sufficient current, the electronics of the identifier sends 
its radio frequency number via the antenna AO. This number 
is picked up by the antenna Ai, retransmitted by the cable 

20 to the antenna A3, which retransmits it to the antenna A2 . 
This number is then picked up by the antenna A2 and decoded 
by the electronics of the reader. 

The detection and identification method according to the 
invention can be used for a group of receiver modules, as 

25 is illustrated diagrammatically by Figure 3. For this 
purpose, an analogue switch device is used which permits to 
realize a multiplexing of the antennae each associated with 
identifiers. In this configuration, multiple identifiers 
II, Ii, In can be positioned in front of different 

30 antennae Al, . . . , Ai,..., An. 

Different stages of the method according to the 
invention will now be described with reference to Figure 4 
which diagrammatically illustrates a detection and 
identification system comprising a plurality of receiver 

35 modules. 

The detection and identification device 1 comprises, 
with reference to Figure 1, a group of receiver modules 
Ml, Mi, Mn each provided with a receiver module 

antenna Al, Ai, ...An, a secondary antenna 3 connected 

40 in parallel to the antennae of the receiver module Al . . . , 
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on a support plate 101, for example a printed circuit board, 
as illustrated by Figures 5A to 5D. 

Each receiver module Ml comprises a housing 71 designed 
to receive the active part of a key CI which includes a 
5 small glass tube 50 containing, according to techniques 
known in the field of RFID identification, identification 
electronics and a miniaturized cylindrical winding. The 
active part of the key CI also comprises two recesses 51.1, 
51.2 arranged so as to receive the mobile shaft 61 of a 
10 locking electromagnet El the fixed part 60 of which is 
attached to the support plate 101. This electromagnet El 
is also provided with a spring 62 which by default holds 
the mobile shaft 61 in the locking position of a key 
inserted into the receiver module Ml. 

15 

When a key CI is effectively inserted into a receiver 
module Ml, its identification electronics 50 are 
electromagnetically coupled to a receiver antenna 73 
arranged on a support plate 72 and electrically connected 

20 to an antennae switching device S of the type 
diagraramatically represented in Figure 4. 

The receiver antenna 7 3 can for example be produced in 
the form of a printed circuit on a board made of epoxy 
resin or any other material supporting printed circuits. 

25 The receiver module Ml also comprises, at the bottom of 

the receiver housing 71, a contactor component 70 provided 
with a mobile contact stud 75 arranged so that when a key 
CI is inserted into the receiver housing 71, the end 52 of 
the key CI pushes the contact stud 75, which allows, by 

30 means of an electrical circuit (not represented) which 
includes the contactor 70, detection of the insertion of a 
key into this receiver module Ml. This information on the 
insertion is for example processed in order to selectively 
supply the electromagnet corresponding to this receiver 

35 module, thus helping to significantly reduce the electrical 
energy consumed, compared to another technical solution 
which consists of supplying power to all of the 
electromagnets of a complete system. 

The receiver modules Ml also comprise, with reference to 

40 Figure 5D, cylindrical frontal housings provided in order 
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lt is possible to produce an identification and 
detection system according to the invention by cascading 
several electromagnetic coupling/electrical link sections, 
5 as illustrated in Figure 7. 

Thus, a detection and identification system in cascade 
SC can comprise, between on the one hand a fixed antenna Ai 
of the receiver module designed to be electromagnetically 
coupled to the antenna Ao of an object provided with an 
10 identifier circuit I and on the other hand a secondary 
fixed antenna A3 permanently electromagnetically coupled to 
an antenna A2 of a reader module L which includes reading 
electronics EL carrying out power supply and decoding 
functions : 

15 - a first electrical link 101 between the antenna Ai of 

the receiver module and a first secondary antenna 102 
electromagnetically coupled 110 to a first primary 
intermediate antenna 103, 

- a second electrical link 104 between the first primary 
20 intermediate antenna 103 and a second secondary 

intermediate antenna 105 electromagnetically coupled 
111 to a second primary intermediate antenna 106, and 

- a second electrical link 107 between the second 
primary intermediate antenna 106 and the secondary 

25 fixed antenna A3. 

The link between the secondary fixed antenna A3 
associated with the reader module and the antenna Ai of the 
receiver module is thus ensured by a cascade of two link 
sections Tl, T2 each comprising an electrical link between 

30 two antennae of a section and an electromagnetic coupling 
between a primary intermediate antenna of this section and 
a secondary intermediate antenna of the following section. 

This detection and identification system in cascade SC 
can of course include a switching system S of the type 

35 represented in Figure 3 in order to allow the processing of 
a group of receiver modules each equipped with a reception 
antenna . 

The detection and identification method can also be used 
in a system for the detection and identification of 
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be applied to these examples without exceeding the scope 
the invention. 
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coupling, of electrical energy originating from a power 
supply module connected to the primary fixed antenna. 

6. Method according to claim 5, characterized in that each 
5 electromagnetic coupling between a fixed antenna of a 

receiver module and wireless transmission means of an 
object induces a transmission of identification data 
transmitted by the identification means of said object 
towards the reader module. 

10 

7. Method according to one of the previous claims, 
characterized in that it also comprises a processing of the 
identification data originating from the identification 
means of an object, and a selective control of 

15 blocking/locking means which are associated with the 
receiver module the antenna of which is electromagnetically 
coupled to the wireless transmission means of said object. 

8. Method according to one of the previous claims, 
20 comprising: 

an electromagnetic coupling between the wireless 
transmission means of said object and a fixed reception 
antenna associated with a receiver module, 

a permanent electromagnetic coupling between a 
25 secondary fixed reading antenna and an antenna of a reader 
module, 

characterized in that the secondary fixed reading antenna 
is connected to the fixed reception antenna via a plurality 
of link sections in cascade each comprising an electrical 
30 link between a secondary intermediate antenna of said link 
section and a primary intermediate antenna of said link 
section and an electromagnetic coupling between said 
primary intermediate antenna and a secondary intermediate 
antenna of a following link section. 

35 

9. Device for the detection and identification of an 
object provided with identification means and wireless 
transmission means, this object being present close to one 
receiver module among a plurality of receiver modules, this 

40 device comprising: 
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14. Device according to claim 13, characterized in that it 
also comprises a plurality of pairs of intermediate 
antennae each constituted by a primary intermediate antenna 
and a secondary intermediate antenna which are electrically 

5 connected. 

15. Equipment for securely storing a plurality of objects 
each provided with identification means and wireless 
transmission means, comprising: 

10 - a group of modules each designed to receive one object 
among said plurality of objects, each receiver module 
comprising means for selectively blocking/locking an object, 
and 

means for controlling said selective blocking/locking 
15 means, 

characterized in that it also comprises a plurality of 
fixed antennae each associated with one receiver module 
among the plurality of receiver modules, 

means for selectively connecting one antenna among said 
20 plurality of fixed antennae to a common secondary fixed 
antenna, and 

a primary fixed antenna electromagnetically coupled to 
the secondary fixed antenna, and 

a common reader module designed to read identification 
25 data originating from said identification means, this 
reader module being connected to the primary fixed antenna 
and cooperating with the control means. 

16. Equipment according to claim 15, characterized in that 
30 it also comprises electrical supplying means connected to 

the primary fixed antenna, which are arranged in order to 
supply power to the identification means of an object the 
wireless transmission means of which are inductively 
coupled to one antenna of one of the receiver modules of 
35 said equipment. 



17. Equipment according to one of claims 15 or 16, designed 
for the management of a set of keys, characterized in that 
each receiver module comprises: 
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selective blocking/locking means arranged in said receiver 
module . 

22. Application of the method according to one of claims 1 
5 to 8, for the management of keys or bunches of keys in a 

lockable cabinet. 

23. Application of the method according to one of claims 1 
to 8, for the management of documents in a filing cabinet. 

10 

24. Application of the method according to one of claims 1 
to 8, for the management of weapons in a weapons locker. 

25. Application of the method according to one of claims 1 
15 to 8, for the identification of a vehicle in a parking 

space . 

26. System for the detection and identification of a 
vehicle in a parking space of a parking area, using the 

20 method according to one of claims 1 to 8, characterized in 
that this parking space comprises a fixed reception antenna 
electrically connected to a primary antenna common to all 
of the parking spaces of said parking area and 
electromagnetically coupled to an antenna of a common 

25 reader module, said vehicle being equipped with an 
identifier module comprising an antenna arranged within 
said vehicle in order to be electromagnetically coupled to 
the fixed reception antenna of said parking space when said 
vehicle is parked in said parking space. 

30 

27. System according to claim 26, characterized in that the 
identifier module of the vehicle is included in one and/or 
more of the number plates of said vehicle. 

35 28. System according to claim 27, characterized in that the 
identifier module of the vehicle is provided in the form of 
a radiof requency tag (RF tag) . 
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